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The asymmetric unit of the title compound, [Cu 2 (C 18 H 14 Cl 4 - 
N 2 0 2 )2]m contains two independent Cu 11 ions which are 
bridged by a pair of 4,4',6,6'-tetrachloro-2,2'-[butane-l,4- 
diylbis(nitrilomethanylylidene)]diphenolate ligands, forming 
a dinuclear unit. One of the Cu 11 ions is coordinated in a 
distorted square-planar environment and the other is 
coordinated in a distorted square-pyramidal environment. 
The long apical Cu— O bond of the square-pyramidal 
coordinated Cu 11 ion is formed by a symmetry-related O 
atom, creating a one-dimensional polymer along [010]. In 
addition, short intermolecular CI- ■ -CI distances [3.444 (2) A] 
and weak jt-tt interactions [centroid-centroid distances = 
3.736 (2)-3.875 (3) A] are observed. The crystal studied was 
an inversion twin with a refined twin component ratio of 
0.60 (1):0.40 (1). 




Experimental 

Crystal data 

[Cu 2 (C 18 H 14 Cl 4 N 2 0 2 ) 2 ] 
M r = 990.30 
Orthorhombic, Pca2, 
a = 26.6927 (16) A 
b = 7.7775 (4) A 
c = 18.6689 (9) A 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T min = 0.581, T m;lx = 0.773 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.085 
5 = 0.99 
8990 reflections 
488 parameters 
1 restraint 



0.041 



V = 3875.7 (4) A J 
Z = 4 

Mo Ka radiation 
jx = 1.70 mm~' 
T = 291 K 

0.36 x 0.18 x 0.16 mm 



18623 measured reflections 
8990 independent reflections 
6793 reflections with / > 2a(I) 
R in , = 0.034 



H-atom parameters constrained 
A/w = 0.43 e A~ 3 
Apmin = -0.35 e A~ 3 
Absolute structure: Flack (1983), 

4247 Friedel pairs 
Flack parameter: 0.605 (10) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication; SHELXTL and PLATON (Spek, 2009). 

HK and AAA thank PNU for support of this work. RK 
thanks the Science and Research Branch, Islamic Azad 
University. 



Related literature 

For van der Waals radii, see: Bondi (1964). For background to 
coordination polymers, see: Kido & Okamoto (2002); Li et al. 
(2006). For bis-bidentate Schiff base complexes, see: Hannon 
et al. (1999); Lavalette et al. (2003). For the synthesis and 
structural variations of Schiff base complexes, see: Granovski 
et al. (1993); Elmali et al. (2000). For related structures, see: 
Kargar & Kia (2011a,fo). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5494). 
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idene)]diphenolato}{/<2-4 r 4 f ,6,6 f -tetrachloro-2,2 f -[butane-1 r 4-diylbis(nitrilo- 

methanylylidene)]diphenolato}dicopper(ll)] 

Reza Kia, Hadi Kargar, Amir Adabi Ardakani and Muhammad Nawaz Tahir 

Comment 

The design and construction of metal-organic coordination polymers (MOCPs) have attracted considerable attention, not 
only for their novel topologies but also for their potential in the area of magnetic applications and functional materials 
(Kido & Okamoto, 2002; Li et ah, 2006). One of the key strategies in the construction of metal-organic coordination 
polymers is to select suitable bi- or multi-dentate bridging ligands. Among these, bis-bidentate AW- or M?-donor Schiff 
base ligands with aliphatic and aromatic spacers (Hannon et ah, 1999; Lavalette et ah, 2003) have attracted much 
attention because of the flexibility in their coordination modes and the resulting intermolecular interactions. The long 
chain aliphatic spacers or rigid aromatic spacers with large bite angles in these ligands favour the bis-bidentate 
coordination mode and allow the ligands to accomodate metal centers in one unit of the ligand. On the other hand, Schiff 
bases are one of the most prevalent ligands in coordination chemistry and their complexes are some of the most important 
stereochemical models in transition metal-organic chemistry, with their ease of preparation and structural variations 
(Granovski et ah, 1993; Elmali et ah, 2000). 

The asymmetric unit of the title complex is shown in Fig. 1 . The bond lengths and angles are comparable to those in 
related structures (Kargar & Kia, 201 la, b). The long apical Cu — O bond is shorter than the sum of the van der Waals 
(vdW) radii of these atoms [Cu, 1.43A and O, 1.52 A; Bondi, 1964] and is formed by a symmetry related O atom creating 
a one-dimenional polymer along [010] (Fig. 2). In the crystal there are intermolecular C14 --C16(l/2 - x, y, -1/2 + z) 
[3.444 (2)A] distances which are shorter than the sum of the van der Waals radii for CI [3.50A] atoms (Bondi, 1964; Fig. 
3). In addition, intermolecular K-n interactions [Cg\—CgT = 3.736 (2)A, (i) x, -1+y, z; Cg3---Cg4" = 3.875 (3) A, (ii) x, 
1+y, z; Cgl,Cg2, Cg3 and Cg4 are the centroids of the (C1-C6), (C6-C8), (C13-C18) and (C31-C36) rings 
respectively]. 

Experimental 

The title complex was synthesized by an methanolic solution (50 ml) of bis(3,5-chlorosalicylaldeyde)-l,4-butanediimine 
(2 mmol) and CUCI2.4H2O (2 mmol). After stirring at reflux conditions for 2 h, the solution was filtered and the resulting 
dark-red powder was crystallized from DMF, giving single crystals suitable for X-ray diffraction. 

Refinement 

All H atoms were positioned geometrically and constrained to refine with the parents atoms using the riding-model 
approximation, with C — H = 0.93 - 0.97A and Cis 0 (H) = 1.2 (7 eq (C). The crystal used was an inversion twin with refined 
twin components ratio of 0.60 (l)/0.40 (1). 
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Computing details 

Data collection: APEX2 (Broker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 




Figure 1 

The asymmetric unit of the title complex, showing 40% probability displacement ellipsoids [H-atoms have been omitted 
for clarity]. 
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Figure 2 

Part of the crystal structure, viewed along the c-axis, showing the one-dimensional coordination chain propagating along 
the ft-axis [H-atoms have been omitted for clarity]. 
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Figure 3 

Part of the crystal structure, viewed along the b-axis, showing zig-zag linking of molecules through intermolecular Cl—Cl 
interactions along the c-axis [only the CI atoms involved in the interactions are shown and H-atoms omitted for clarity]. 



cafena-Poly[fy/ 3 -4,4',6,6'-tetrachloro-2,2'-[butane-1,4- diylbis(nitrilomethanylylidene)]diphenolato}{// 2 -4,4',6,6'- 
tetrachloro- 2,2'-[butane-1,4-diylbis(nitrilomethanylylidene)]diphenolato}dicopper(ll)] 



Crystal data 

[CU2(C 18 H I4 Cl4N 2 02)2] 

M r = 990.30 
Orthorhombic, Pcaly 
Hall symbol: P 2c -2ac 
a = 26.6927 (16) A 
b = 1.1115 (4) A 
c= 18.6689 (9) A 
V= 3875.7 (4) A 3 



Z = 4 

7^(000) = 1988 

£>,= 1.697 Mgrn" 3 

Mo Ka radiation, 1 = 0.71073 A 

fi = 1.70 mm -1 

7=291 K 

Needle, dark-red 

0.36 x 0.18 x 0.16 mm 
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Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2001) 
7^ = 0.581,7^ = 0.773 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > laiF 1 )] = 0.041 
wR(F*) = 0.085 
5=0.99 
8990 reflections 
488 parameters 
1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *ITJ 


Cul 


0.337328 (15) 


0.58203 (6) 


0.49568 (2) 


0.03303 (11) 


Cu2 


0.372623 (16) 


1.16823 (6) 


0.50686 (2) 


0.03338 (11) 


Cll 


0.16981 (4) 


0.56157 (19) 


0.41600 (6) 


0.0637 (4) 


C12 


0.10357 (4) 


0.81832 (18) 


0.66592 (6) 


0.0630 (3) 


C13 


0.62687 (5) 


0.9809 (2) 


0.39111 (8) 


0.0819 (5) 


C14 


0.44901 (4) 


1.14708 (19) 


0.27711 (5) 


0.0632 (4) 


C15 


0.30179 (5) 


1.27744 (18) 


0.73675 (6) 


0.0610(3) 


C16 


0.11528 (5) 


1.28198 (19) 


0.62737 (8) 


0.0720 (4) 


C17 


0.57210(5) 


0.5842 (2) 


0.30261 (8) 


0.0873 (5) 


C18 
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0.49330(18) 


0.57186 (6) 


0.0551 (3) 


01 


0.26712 (9) 


0.5760 (4) 


0.48373 (13) 


0.0397 (7) 


02 


0.41409 (10) 


1.1451 (4) 


0.42485 (13) 


0.0409 (7) 


03 


0.33216 (9) 


1.2300 (4) 


0.58740 (14) 


0.0403 (7) 


04 


0.40552 (9) 


0.5174 (3) 


0.50582 (15) 


0.0408 (6) 


Nl 


0.33065 (11) 


0.6318(4) 


0.60038 (16) 


0.0339 (8) 



18623 measured reflections 
8990 independent reflections 
6793 reflections with 7 > 2o(I) 
R mt = 0.034 

Oimx = 27.9°, 8 m i n = 1.5° 

/* = -35-»34 
£ = -10-^10 
/= -24->23 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 2 ) + (0.0355P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
A/w = 0.43 e A" 3 
Ap mm = -0.35 e A~ 3 

Absolute structure: Flack (1983), 4247 Friedel 
pairs 

Flack parameter: 0.605 (10) 



Acta Cryst. (2012). E68, m999-m1000 



sup-5 



supplementary materials 



XTO 

JN2 


A A 0 0/1 0 /1 0\ 

0.4Z545 (12) 


1 1 ACO (A \ 

1. 105z (4) 


A C"70 0/1 ( \ £,\ 

yj.j 1 ZsQ (lo) 


A AO 1 A iH\ 
0.0J34 ( /) 


N3 


r\ T1 i a/ / 1 O \ 

0.31196 (12) 


1 1 H S A\ 

1.1706 (4) 


0.44287 (17) 


0.0357 (8) 


XT A 

JN4 


0.34356 (12) 


A A/I O //1\ 

0.6045 (4) 


A TOAT 1 /1 T\ 

0.38931 (1 /) 


0.0338 (8) 


CI 


a oo o/;o /1 a \ 
0.23262 (14) 


A /il/IA /C\ 

0.6340 (5) 


A COCO ZO\ 

0.5258 (2) 


A m A Z /OA 

0.0345 (9) 


C2 


0.18203 (13) 


0.6377 (5) 


A f Al 1 /1\ 

0.5021 (2) 


A AO ZO\ 

0.0386 (8) 


C3 


0.14355 (15) 


0.6y4 / (6) 


0.5433 (2) 


a n^ic / 1 Ay 
0.0435 (10) 


H3 


n 1 1 1 1 
0.1111 


0.6y63 


0.5253 


0.052* 


G4 


A 1 f Til /1 C\ 

0.15322 (15) 


0.7505 (6) 


0.6124 (2) 


A A /I 1 1 / 1 A\ 

0.0411 (10) 


C5 


A OAAQO /1 /H 

0.Z0059 (14) 


0. /459 (5 ) 


U.o3oy (2) 


a r\i co /'oy 

u.u3oy (y) 


H5 


A O ATA 

0.2070 


A T O "7 O 

0.7873 


0.6853 


0.047* 


Co 


A O A AAA /1 /1\ 

0.24090 (14) 


A /"OAf /f \ 

0.6895 (5) 


0.5963 (2) 


A AO O ZO\ 

0.0326 (8) 


c / 


a o om i / 1 /i ^ 
0.28933 (14) 


A jCT /I /C\ 

0.6/46 (5) 


A rT'.m /OA 

0.629/ (2) 


A AOTA /A\ 

0.03 /0 (9) 


T T*7 

H7 


0.2906 


A A AA 

0.6990 


0.6785 


A A A A A 

0.044* 


C8 


0.37456 (14) 


0.6148 (6) 


0.6481 (2) 


A AO /"O / 1 AN 

0.0368 (10) 


T TO A 

H8A 


A 1 AO O 

0.3928 


A C 1 1 1 

0.5111 


0.6357 


A A A A * 

0.044* 


H8B 


0.3632 


0.6036 


0.6972 


0.044* 




A /I Am A /1 T\ 

0.40930 (13) 


A H£H(\ /C\ 

0.7679 (5) 


0.6423 (2) 


A AO £. A (C\\ 

0.0364 (y) 


t_ta a 


0.4388 


A HA £ 1 

0. /461 


A £T 1 1 

0.6/13 


A t\A A * 

0.044* 


H9B 


0.4202 


0.7788 


0.5930 


0.044* 


CIO 


0.38622 (14) 


A A") /"O /C \ 

0.9362 (5) 


0.6657 (2) 


A AO/'O /A\ 

0.0368 (9) 


TJ1AA 


0.3 /95 


(J. 93 1 3 


A *7 1 /T7 

U. /lo/ 


A (\A A * 

0.044^ 


H10B 


A O C A A 

0.3544 


A AC 1 1 

0.9511 


0.6413 


A A A A & 

0.044* 


Cll 


A A 1 fiA£ /1 r\ 

0.41906 (15) 


1 AAAC /C\ 

1.0905 (5) 


A £LZ(\^)H /1A\ 

0.65037 (19) 


A AOT1 / A \ 

0.0371 (9) 


T-T1 1 A 
Hi 1A 


a a rrn 

0.402 / 


1 1 O/l A. 

1. 194U 


a £/;o"c 
0.06 /5 


A A/1 C * 

0.04j^ 


T T 1 1 Ti 

hub 


A A Zf\C 

0.4506 


1 AT O C 

1.0785 


0.6756 


A A A C * 

0.045* 


C12 


A A T? yl O / 1 C\ 

0.4/345 (15) 


1 A/CAA //C\ 

1.0699 (6) 


A CCOO ZO\ 

0.5522 (2) 


A AT /CA / 1 A\ 

0.0369 (10) 


t_ti "i 
H12 


A A C\£.A 

0.4964 


1 A/1 O O 

1.0428 


A C O O A 

0.5880 


A A/1 /I * 

0.044* 


L13 


A A AO 1 1 / 1 /I \ 

0.49213 (14) 


1 A/^o 1 /r\ 

1.0681 (5) 


A -1*7AjCA / 1 A\ 

0.47969 (19) 


A AO C*7 /A\ 

0.0357 (y) 


U14 


A C/111Q ^1 ^y 
U. 5431s (lo) 


1 /^y 
1.02 / / (o) 


A AHf\A /"OA 

0.4 /U4 (2) 


A A/1 /I oy 

U.U485 (12) 


t_ti /i 


0.5629 


1 AAA 1 
1.00U1 


A CAAA 

0.5099 


A AC O * 

0.058* 


CI j 


a c an a / 1 ny 
0.563 lb (1 /) 


1.0291 (6) 


a /inn /i\ 
0.4032 (2) 


0.052/ (12) 


Clo 


U.534 /U (1 /) 


i a/;/;! /'^y 
l.Uoo3 (o) 


U.3442 (2) 


A A/1 0/1 /I 1 y 

U.U454 (11) 


T-T1 £ 

rllo 


A C/1AA 

o.54yu 


l.UooU 


o.2ys8 


A ACO* 


C17 


0.48514 (15) 


1.1036 (6) 


0.3521 (2) 


/\ A < A/" / 1 /Y\ 

0.0406 (10) 


fin 

C18 


A A £. AO 1 / 1 /C\ 

0.46053 (16) 


1 1 All /C\ 

1.10/ / (5) 


A A O AO ZO\ 

0.4208 (2) 


A AOTT /1 A\ 
0.03 / / (10) 


ciy 


U.zojoj (14) 


l.ZZo4 (j ) 


A fflf 1 

0.3951 (2) 


a nno /a\ 
0.0339 (9) 


C20 


0.26211 (15) 


1.2550 (6) 


0.6637 (2) 


A A /I 1 A / 1 A\ 

0.0410 (10) 


C21 


A T1 1 K /1 H\ 

0.21145 (1 /) 


1.2690 (6) 


A ^TIT /OA 

0.6/3 / (2) 


A A A H jC / 1 1 A 
0.04/6 (11) 


H21 


A 1 no/: 
0.1956 


1 1 O O A 

1.2559 


A H 1 A1 

0. / 193 


A ACT* 

0.05 /* 


C22 


a 1 nc\ 1/1 / 1 

0.17914 (16) 


1.2535 (6) 


A £L 1 C A 

0.6154 (2) 


A A A TO / 1 1 \ 

0.0472 (11) 


C23 


A 1 AO 1 A MC\ 

0.iy81U (15) 


1.2208 (6) 


A C A A 1 ZO\ 

U.54yi (2) 


A C\A A Z /1 1\ 

0.0445 (11) 


T 11 O 

H23 


0.1764 


1.2078 


0.5105 


A A C O sic 

0.053* 


C24 


A l/IAHA /1 C\ 

0.24y70 (15) 


1 OA/"/" /C\ 

1.2066 (5) 


A CO O C /ON 

0.5385 (2) 


A AT O 1 / 1 A\ 

0.0381 (10) 


C25 


0.26634 (15) 


1.1856 (5) 


U.4653 (2) 


a nno / 1 Ay 
0.03 /8 (10) 


H25 


0.2415 


1.1826 


0.4304 


0.045* 


C26 


0.31740(15) 


1.1496 (5) 


0.36388 (19) 


0.0365 (y) 


H26A 


0.3446 


1.2217 


0.3471 


0.044* 


H26B 


0.2869 


1.1879 


0.3406 


0.044* 


C27 


0.32770 (15) 


0.9657 (5) 


0.3430 (2) 


0.0374(10) 



Acta Cryst. (2012). E68, m999-m1000 



sup-6 



supplementary materials 



riz / A 


A 1 COA 




A AOOA 

u.yz /o 


a o £inc\ 

o.3o /y 


A (\A C * 




H27B 


0.3348 




0.9623 


A ^ A^ A 

0.2920 


0.045* 




C2o 




(A A \ 

(14) 


U.sioi (5) 


(2) 


A AT A/T / 1 A\ 

o.ojyo (ioj 




T O A 


A 'IIC A 

0.2754 




0.8507 


A /I AO C 

0.4085 


A A A O * 

0.048* 




111 OD 


O.ZJO / 




A Q^^fl 

u.oooy 




A A/1 






u.2yy3 / 


(15) 


A A C /I A /C A 

U.634U (5) 


0..3433 (2) 


a nn 1 / 1 a\ 
U.UJ / 1 (1UJ 




T A 

H29 


A O 1 A 

0.2830 




A C O A A 

0.5809 


A 11 < A 

0.3140 


A A /I C ik 

0.045* 




/"OA 

C30 




(16) 


{j.jyii (b) 


0.J33 / (2) 


A Ci A AO / 1 A\ 

U.U405 (10) 






A 1Q1 1 




\J.jy /4 


A O A/TA 

U.jUoU 


A A/1 A* 




C31 


0.43377 


(14) 


0.5672 (6) 


0.3857 (2) 


A AT AT /1 AN 

0.0397 (10) 




r^i o 
C32 


a /io/i ao 
0.4 /492 


(17) 


A COA/1 /AA 

0.D804 (6) 


U.3381 (z) 


A A/1 AO /in 

0.U49/ (11) 




njZ 






U.J7 / J 


w.zoy3 






C33 


0.52243 


(17) 


0.5682 (6) 


0.3633 (3) 


0.0536 (12) 




C34 


0.53194 


(16) 


0.5446 (6) 


0.4350 (2) 


0.0489(11) 




H34 


0.5648 




0.5399 


0.4516 


0.059* 




C35 


0.49241 


(14) 


0.5279 (5) 


0.4820 (2) 


0.0403 (10) 




C36 


0.44190 


(14) 


0.5369 (5) 


0.4595 (2) 


0.0365 (9) 




Atomic 


displacement parameters (A 2 ) 












T rl 1 

U" 


u 


t/ 33 


U 12 




IP 


Cm 


0.0270 (2) 


0.0393 (2) 


A AO O O /OA 

U.U328 (Zj 


A AAA 1 /1\ 

U.UUUl (z) 


A AA 1 A /OA 
U.UUIU (2) 


A AAA/1 /OA 
U.UUU4 (2) 


Cu2 


0.0324 (2) 


0.0408 (3) 


A AOAO /OA 

u.Uzoy (Z) 


A AAOO /OA 

U.UUzo (Z) 


A AAAC /OA 
— U.UUU3 (Z) 


A AAAO /OA 
— U.UUU8 (2) 


Cll 


0.0383 (6) 


0.1084(11) 


A A/1 A 1 /AA 

U.U443 (6) 


A AAAT in\ 

—Kj.yjKjyji (/) 


A AA7/ /CA 
— U.UU /O (3) 


A AO 1 z: /OA 

— U.U216 (/) 


C12 


0.0434 (6) 


0.0912(10) 


A AC/1 a tn\ 

U.U344 (/) 


A A1 T/1 1 £\ 

0.U1 /4 (o) 


A AAAO /CA 
U.UU98 (3) 


A AH / /0\ 

— U.U116 (/) 


C13 


0.0438 (7) 


0.1340(15) 


A rt£10 /OA 

U.U6 /o (8) 


a Ann {o\ 
0.U229 (5) 


A AA/C //TA 
U.UU03 (6) 


A AA/1 1 /AA 

— U.UU41 (9) 


C14 


0.0514(7) 


0.1088 (11) 


a aooa /ca 
u.uzyo (3 ) 


A AAA1 (H\ 

—\J.\J\J\)i ( /) 


A AA1 1 /CA 

— U.UUjI (3) 


A AA/1/; /£A 

— U.UU46 (6) 


U5 


0.0560 (7) 


0.0944 (10) 


A AIO/1 /CA 

0.0324 (3) 


A AAA/1 
— U.UUU4 ( /) 


A AA1A /CA 
U.UU39 (3) 


A AAA1 /AA 

— U.UUU3 (6) 


C16 


0.0393 (6) 


0.0929 (10) 


A AOTH /AA 

O.USJ / (9) 


A AA*5 O in\ 

U.UU38 (/) 


A A 1 A A 1 £i\ 
0.U194 (o) 


A A1 CO /OA 

U.U138 (a) 


CI/ 


0.0457 (7) 


0.1407(15) 


U.U /33 (yj 


U.UIjo (a) 


A ATC/ /OA 
U.UZ80 ( /) 


A AOOO /OA 

U.U2 / / (9) 


CIS 


0.0365 (6) 


0.0757 (9) 


A ACOO /AA 

u.U3zy (o) 


U.UUjj (o) 


A AAAO /CA 
— U.UU02 (3 ) 


A AA1 0 /AA 

U.UUIZ (6) 


Ul 


0.0267 (13) 


0.0592 (18) 


A AO 11 / 1 /I A 

0.0333 (14) 


A AA1 O 1\ 

— U.UU12 (13) 


A AAOO /1 1 A 
0.002 / (11) 


A AA/1 A /1 1A 

— U.UU4U (13) 


U2 


0.0325 (15) 


0.061 (2) 


A AOAO / 1 /I \ 
U.U29/ (14) 


A A AO A / 1 A \ 

U.UU29 (14) 


A AAA/: / 1 1 A 
— U.UUUO (11) 


A AAO O / 1 1 A 

— U.UU28 (13) 


(J3 


0.0297 (15) 


0.0592 (19) 


a aio 1 /1 /ia 
U.UjzI (14) 


A AA1 Q A 

U.UUlo (1 5) 


A AA1 0/1 OA 
U.UU18 (12) 


A AAA/1 /1 A\ 

— U.UU64 (14) 


U4 


0.0253 (13) 


0.0590(16) 


A m CO /1 /I A 

U.Ujsz (14) 


A AACC /I 0\ 

U.UU33 (12) 


A Ami /I 1 A 

U.UU33 (lj) 


A AAIO /I AA 
U.UUj / (16) 


XT 1 
JN1 


0.0323 (18) 


0.036 (2) 


A A111 /1 OA 

(J.U333 (1 /) 


— U.UU36 (13) 


A AA1£ /1 /I A 

— U.UU36 (14) 


A AAOl /1 CA 

U.UU23 (13) 


XTO 

JNz 


0.0380(19) 


0.037 (2) 


A AO -1 O / 1 C \ 

U.U248 (13) 


A A A in M £L\ 

— U.UU19 (16) 


A AA A O / 1 /I A 

— U.UU42 (14) 


A AAAO / 1 /I A 

U.UUUs (14) 


XT1 


0.0372 (19) 


0.039 (2) 


A A1A/; /I AA 

U.UjUo (16) 


a aaaa ^^ 
\}.\j\jbu (lo) 


A AA01 /1 CA 

— U.UU2J (13) 


A AAOA /1 CA 
— U.UUZU (13) 


XT A 
IN 4 


0.0338 (18) 


0.0336 (19) 


a riiAfi /i OA 
U.UJ4U (1 /) 


n Ann /1 ^\ 
U.UUjj \ib) 


A A AAA /I /1A 
U.UUUy (14) 


A AA 1 0 /1 CA 
U.UUlO (^13) 


CI 


0.032 (2) 


0.034 (2) 


A AO O /OA 

0.U3S (2) 


A A AO /I /I 0\ 

— U.UU24 (1 /) 


A AAO 1 / 1 /TA 
0.UU21 (16) 


A AAO A / 1 OA 
U.UU34 (1 /) 


Cz 


0.0291 (17) 


0.052 (2) 


A AO A C / 1 A A 

U.U343 (19) 


A AA"5 A i 1 £\ 

— U.UU34 (16) 


A AA0 1 / 1 AA 
— U.UU23 (19) 


A AAO /OA 
— U.UU3 (2) 


Cj 


0.029 (2) 


0.057 (3) 


A f\A C /OA 

U.U43 (Z) 


A AAA /"OA 

U.UUU (z) 


A AAT7 /1 OA 
— U.UUi / (18) 


A AAA /OA 
U.UUU (2) 


C A 

C4 


0.035 (2) 


0.051 (3) 


U.Uj / (z) 


A AA1 /OA 

U.UUj (2) 


A AAO A / 1 OA 
U.UU /V (18) 


A AAO /OA 

— U.UU2 (2) 


C3 


0.037 (2) 


0.048 (2) 


A A*5 1 A / 1 A\ 
0. U3 19 (19) 


A AAO ZO\ 

U.UU3 (2) 


A AAO 1 / 1 OA 
U.UUZl (18) 


A AAO 1 / 1 AA 
— U.UUZl (19) 


Co 


0.0289 (19) 


0.035 (2) 


A A*5 -1 1 / 1 A\ 

U.U341 (19) 


A A A 1 1 i 1 OA 
— U.UU13 (1 /) 


A A A 11 / 1 zCA 
U.UU 13 (16) 


A AAO A / 1 OA 

U.UUZb (18) 


C7 


0.035 (2) 


0.048 (3) 


0.0278 (19) 


-0.003 (2) 


0.0014(17) 


0.0032 (19) 


C8 


0.032 (2) 


0.045 (3) 


0.033 (2) 


0.0002 (19) 


-0.0099(17) 


0.0078 (19) 


C9 


0.0267 (19) 


0.044 (2) 


0.038 (2) 


0.0003 (19) 


-0.0029 (16) 


0.0020 (19) 


CIO 


0.035 (2) 


0.048 (2) 


0.0269(18) 


-0.0002 (19) 


-0.0026 (16) 


0.0021 (18) 


Cll 


0.036 (2) 


0.048 (3) 


0.0275 (19) 


-0.004 (2) 


-0.0003 (16) 


-0.0010(18) 
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Clz 


A AIO /'OA 

0.03Z (Zj 


A A/1 Q f1\ 

0.04o (3 J 




A Cil A1 /1 OA 

0.U303 (iyj 


A AA7/: / 1 AA 
—0.00/6 (IV) 


A AAO 1 /1 TA 
— 0.00V 1 (1 /J 


A AA/1 1 /1 OA 

0.0041 (iyj 


C13 


0.03:> (zj 


0.036 (zj 




A AT/" ZO\ 

0.036 (zj 


A AAOA /1 OA 

— O.OOzO (lo) 


A AA1 O /1 /C!A 

0.0018 (16J 


A AAAA /1 OA 

0.0000 (loj 


C14 


A A1 T /Tv 

(J. 03 / (zj 


A A/i/1 /^A 

0.064 (3) 




A A/1 C /OA 
0.045 (ZJ 


A AA/1 /OA 

0.004 (z) 


A A AAA / 1 AA 

o.oooy (iyj 


A AAT /OA 

—0.003 (Zj 


CI j 


A AQ A /OA 

0.03V (Zj 


A A7A /^A 
0.0 /0 (3) 




A A/1A /I A 

0.049 (3) 


A A1 A /OA 
0.010 (ZJ 


A AA/1 /OA 

0.004 (ZJ 


A AA£ /OA 

—0.006 (Zj 


C16 


A A/1 1 /"I A 

0.043 (3J 


A AjCC /1A 

0.06d (3) 




A A'J IZ /OA 

0.036 (zj 


A AAO /OA 

— O.OOz (z) 


a nnnn / 1 aa 

0.00 / / (iyj 


A AA/1 /OA 

—0.006 (zj 


CI / 


A A/1 A /OA 
0.040 (ZJ 


A AC1 /1A 

0.0d3 (3) 




A AOOT /1 AA 

O.Ozo / (ly) 


A AA1 /OA 

—0.003 (Z) 


A AA 1 c /i n\ 
—0.0013 (1 1) 


A A A A O / 1 AA 

— o.oo4z (iyj 


Clo 


A A/1 1 /OA 

0.041 (zj 


A ATA /^A 

0.03V (3) 




A A^ 1 /OA 

0.033 (zj 


A AAC /OA 

-0.00j (z) 


A A A 1 O /1 OA 

— 0.001Z (loj 


A AA/1 A /1 OA 

— o.oo4y (loj 


civ 


A AT7 /OA 
0.03 / (Zj 


A ATA /OA 

0.030 (zj 




A AT ^ /OA 

0.03j (zj 


A AA 1 ^ /1 QA 

O.OOIj (lo) 


A AAA1 /1 ^A 

—0.0003 (1 1) 


A AA/i 1 /1 O'A 

O.OOol (1 1) 


CzO 


A A/l A /OA 
0.040 (Z J 


A A/1 O /'I A 

0.04y (3) 




A AT Z /OA 

0.03j (zj 


A AA 1 /OA 

0.001 (ZJ 


A AAO' A / 1 OA 

0.00/0 (loj 


A AA1 /OA 

0.003 (ZJ 


Czl 


A A/1 A /I A 

o.o4y (j) 


A AO f'~}\ 

0.03Z (3) 




A A/1 1 /OA 

0.041 (ZJ 


A AAA /OA 

0.000 (zj 


A A 1 A /OA 

0.014 (ZJ 


A AA/ /OA 

0.006 (zj 


Czz 


A A1 C /OA 

0.03D (Zj 


A A/1 O /T A 

0.045 (3) 




A ACA /1A 

0.03V (3) 


A AA1 /OA 

—0.001 (ZJ 


A A 1 C /OA 

0.016 (ZJ 


A A 1 A /OA 
0.014 (ZJ 


Cz3 


A A1 £L /OA 

0.036 (zj 


A ACA /1A 

0.0j0 (3) 




A A AH /OA 

0.04 / (ZJ 


A AAO /OA 

—O.OOz (ZJ 


A AA1 /OA 

—0.001 (zj 


A AA/1 /OA 
0.004 (ZJ 


Cz4 


A f\1£. /OA 

0.036 (zj 


a ni/; /oa 
0.036 (zj 




A A/1 O /OA 

0.04Z (zj 


A A A 1 A /1 OA 

o.ooio (iyj 


A AA1 < /1 OA 

o.ooi j (iyj 


A AA1 A /1 OA 

0.0034 (iyj 


CZZ) 


A A1 /I /OA 

0.034 (Zj 


A A/1 1 /TA 

0.041 (3) 




A A1A /OA 

0.03V (Zj 


A AAO /OA 
O.OOZ (ZJ 


A A 1 1 /; /1 O'A 

—0.0116 (1 1) 


A AAA! /1 OA 

—0.000/ (loj 


Czo 


0.03:> (zj 


A A/1 O /I A 

0.048 (3) 




A AOjC/1 /1 AA 

0.0z64 (iyj 


A AAO /OA 

O.OOz (ZJ 


A A A 1 O / 1 jCA 

—O.OOlo (16J 


A AAAA /1 OA 

—o.oooy (loj 


Cz/ 


A A1 O /OA 
0.030 (ZJ 


A A/1 O /I A 

0.04z (3) 




A A1 O /OA 

0.03z (Z) 


A AA1 A /1 AA 

— o.ooiy (iyj 


A AAAA /1 £\ 

0.0000 (16J 


A AACO /1 OA 

— O.OOjz (loj 


Czo 


A A1 /I /OA 

(J. 034 (ZJ 


A A/1 /; /'I A 

0.046 (3 J 




A Alfl /OA 

0.03V (z) 


A AA1 /OA 

—0.001 (Zj 


A AAAO /1 ^A 
— 0.006O (1 /J 


A AAO /OA 

—0.00Z (zj 


czy 


A AQ *7 /OA 
0.03 / (ZJ 


A A/1 1 /OA 

0.043 (Zj 




A AT AT / 1 AA 
0.030/ (IV) 


A AA1 /OA 

—0.001 (ZJ 


A A 1 OA /1 ^A 
— O.OlZO (1 /) 


A AA/;i /1 AA 

—0.0063 (iyj 


C30 


A A/1 A /OA 

0.040 (zj 


A A /I O /I A 

0.04o (3) 




A A1 /I /OA 

0.034 (z) 


A AAO /OA 

0.00Z (Zj 


A AA/1 /I / 1 O A 

0.0044 (loj 


A AA 1 /OA 

—0.001 (ZJ 


V J 1 


A A 'I 1 /OA 
U.Uj 1 ^Zy 


A A/10 /OA 
U.LH-Z ^Z J 




A aj./; /OA 


U.UUj / \ L 7 ) 




A Afll /OA 
U.UUj ^Z^ 


C32 


0.043 (3) 


0.062 (3) 




0.044 (3) 


0.008 (2) 


0.006 (2) 


0.008 (2) 


C33 


0.038 (2) 


0.064 (3) 




0.058 (3) 


0.005 (2) 


0.018(2) 


0.012 (3) 


C34 


0.032 (2) 


0.054 (3) 




0.060 (3) 


-0.003 (2) 


0.010 (2) 


0.008 (2) 


C35 


0.032 (2) 


0.040 (2) 




0.049 (2) 


0.0047 (18) 


0.0009 (18) 


0.007 (2) 


C36 


0.028 (2) 


0.036 (2) 




0.046 (2) 


0.0055 (18) 


0.0040 (17) 


-0.0001 (18) 


Geometric parameters (A 














Cul- 


-01 


1 


OOO /IN 

888 (2 




C10 — Cll 




1 c n /ca 

1.513 (5) 


Cul- 


-04 


1 


898 (2] 




/" t I /\ TT1 A t 

C10 — H10A 




A ATAA 

0.9700 


Cul- 


-N4 


2 


AAA /*}N 
UUU (j 




Z" 1 1 A T r 1 AD 

C10 — H1UB 




A ATAA 

o.y /oo 


Cul- 


-Nl 


2 


A A 1 

001 (3 




n i rii i a 

Cll — H11A 




A AT A A 

0.9700 


Cu2- 


-02 


1 


898 (3 




/~i 11 T T 1 1 

Cll — HUB 




A ATAA 

0.9700 


Cu2- 


-03 


1 


913 (3 




piO fill 

C12 — C13 




1 A /C\ 

1.443 (5) 


Cu2- 


-N2 


1 


AAC /*}N 

995 (3 




Clz — till 




A A'J AA 

U.93UU 


Cu2- 


-N3 


2 


A 1 n /"5N 

012 (3 




C13 — C14 




1 /I AA ZC\ 

1.409 (5) 


Cu2- 


-04' 


2 


854 (3) 




Cl3 — C18 




1.415 (5) 


Cll- 


-C2 


1 


1 A A t A\ 

744 (4 




Z" 1 1 /I pi f 

C14 — C15 




1 T £A //TA 

1.369 (6) 


C12— C4 


1 


HA 1 /"/IN 

/41 (4 




1 /i i_ri /i 
C14 — H14 




A ATAA 
U.9300 


C13- 


-C15 


1 


740 (4~ 




C15 — C16 




1 OTO /f\ 

1.378 (6) 


C14- 


-C17 


1 


733 (4^ 




C16 — C17 




1.362 (6) 


C15- 


-C20 


i 
1 


T) c / /I A 

735 (4 




/"• 1 /_ TT 1 /- 

C16 — HI 6 




A AT AA 

0.9300 


C16— C22 


1 


733 (4 




/in p 1 o 

C17 — CI 8 




1.437 (5) 


C17- 


-C33 


1 


748 (4' 




C19 — C24 




1.405 (5) 


C18- 


-C35 


1 


'30 (4, 




pin pin 

C19 — C2U 




1.4ZZ (3) 


01- 


-CI 


1 


292 (4) 




C20— C21 




1.369 (6) 


02- 


-C18 


1 


283 (5) 




C21— C22 




1.395 (6) 


03- 


-C19 


1 


298 (4) 




C21— H21 




0.9300 


04- 


-C36 


1 


309 (4) 




C22— C23 




1.360 (6) 


Nl- 


-C7 


1 


276 (5) 




C23— C24 




1.396 (5) 
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Nl — C8 


1 AHO /r\ 

1.478 (5) 


/"'T) TTOO 

C23 — H23 


A AO AA 

0.9300 


xto 

N2 — C12 


1.291 (5) 


fi o a /-"if 

C24 — C25 


1 A AH /c \ 

1.447 (5) 


N2 — Cll 


1 AT~> /c\ 

1.473 (5) 


C25 — H25 


A AO AA 

0.9300 


XT'? /~>oc 

N3 — C25 


1 oao /f \ 

1.293 (5) 


C26 — C27 


1 CAT /C\ 

1.507 (5) 


XTO /"• O /_ 

N3 — C26 


1.491 (5) 


Czo — Hz 6 A 


A A "7 A A 

0.9700 


N4 — C30 


1.273 (5) 


C26 — H26B 


A ATAA 

0.9700 


N4 — C29 


1.482 (5) 


C27 — C28 


1 COO S C\ 

1.532 (5) 


LI — Co 


1.403 (5) 


t TOT A 

Cz7 — Hz 7 A 


A A "7 A A 

0.9700 


CI — C2 


1.4zl (5) 


Cz / — Hz /H 


n mnn 
0.9/00 


C2 — C3 


1.358 (5) 


/~1 <-\ o /^O A 

C28 — C29 


1.503 (6) 


C3 — C4 


1 O O C /c\ 

1.385 (5) 


/"•OO TTOO A 

Czo — Hz 8 A 


A AT A A 

0.9700 


C3 — H3 


a c\ o a a 

0.9300 


/"^OO TTOOT1 

C28 — H28B 


A ATAA 

0.9700 


C4 — to 


1 i /c: c /c\ 

1.3(0 (p) 


C29 — H29 


n n*? nn 
0.9300 


C5 — Co 


1.409 (5) 


C30 — C31 


1.432 (6) 


C5 — H5 


a ao a a 

0.9300 


OA T T") A 

C30 — H30 


A AO A A 

0.9300 


Co — C7 


1 A Af\ /f \ 

1.440 (5) 


C31 — C36 


1 A\C ( £\ 

1.415 (6) 


P7 TTT 

C7 — H7 


0.9300 


C31 — C32 


1 A 1 T 

1.417 (6) 


C8— C9 


1.513 (5) 


C32— C33 


1.356 (6) 


C8— H8A 


0.9700 


C32— H32 


0.9300 


Co — H8B 


A HIAA 

0.9700 


C33 — C34 


1.375 (6) 


C9 — C 1 0 


1.512 (5) 


C34 — C35 


1 •? "7n /c\ 
1.3 /9 (5) 


r ' t\ TTA A 

C9 — H9A 


0.9700 


A TT? /I 

C34 — H34 


n m nn 

0.9300 


C9 — H9B 


A A"7 A A 

0.9700 


/~10 C O /- 

C35 — C36 


1 AAA /C\ 

1.414 (5) 


Ol — Cul — U4 


163.19 (11) 


/^i/i rn no 
C14 — C13 — C12 


116.8 (3) 


Ol — Cul — N4 


88.14 (12) 


C18 — C13 — C12 


121.6 (4) 


04 — Cul — N4 


AO AC / 1 O \ 

92.45 (12) 


C15 — C14 — C13 


1 1 A A / A \ 

119.9 (4) 


Ol — Cul — Nl 


A 1 / 1 1 \ 

91.82 (11) 


CI 5 — C14 — H14 


1 OA A 

120.0 


04 — Cul — Nl 


no ic / 1 o\ 

92.25 (12) 


ni 1 r^l A TT1 /I 

C13 — C14 — H14 


1 on n 

120.0 


XT /I Z" 1 1 XT 1 

N4 — Cul — Nl 


1 /" o in / 1 o \ 

163.77 (13) 


C14 — C15 — C16 


1 O A C / A \ 

120.5 (4) 


02 — Cu2 — 03 


1 "7 A OA /1 1\ 

170.89 (13) 


C14 — C15 — C13 
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120.4 (3) 


02 — Cu2 — N2 


no n /n\ 

92.23 (12) 


C16 — C15 — C13 


1 1 A 1 /O \ 

119.1 (3) 
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03 — Cu2 — Nz 


on ni /i o\ 
89.91 (12) 


CI / — C16 — C15 


120.4 (4) 
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02 — Cu2 — N3 


OA C A / 1 O \ 

89.50 (12) 


C17 — C16 — H16 


119.8 
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03 — Cu2 — N3 


a a n /i i\ 

90.57 (12) 


C15 — Clo — Hlo 


1 1 A O 

119.8 


\Ti r '. . O XT'} 

N2 — Cu2 — N3 
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165.95 (14) 


S ' 1 /_ /"< 1 -T pin 

Clo — C17 — CI 8 


1 oo z: / a\ 

122.6 (4) 


02 — Cu2 — 04 1 


O A C £ 1 1 A\ 

84.56 (10) 


C 1 6 — C 1 7 — C 14 


1 1 A *7 /O \ 

119.7 (3) 


03 — Cu2 — 04 1 


OZT C / 1 A\ 

86.56 (10) 


C 1 8 — C 1 7 — C14 


linn /O \ 

117.7 (3) 


XTO , , o 

N2 — Cu2 — 04 1 


A A /I *7 / 1 1 \ 

90.47 (11) 


02 — C 1 8 — C 1 3 


1 O C O /^l \ 

125.3 (4) 


N3 — Cu2 — 04 1 


1 no c7 /i 1 \ 

103.57 (11) 


02 — C18 — C17 


1 1 n o / /i \ 

119.8 (4) 


CI — Ol — Cul 


1 O O A 

128.9 (2) 


ni i ni o pn 

C 1 3 — C 1 8 — C 1 7 


115.0 (4) 


C 1 8 — 02 — Cu2 


1 OA C 

129.5 (2) 
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03 — C 1 9 — C24 


1 O A O //I \ 

124.2 (4) 


C19 — 03 — Cu2 
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130.2 (2) 


03 — C19 — C20 


1 on o / a \ 

120.2 (4) 


C3 0 — 04 — Cu 1 
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C24 — C 1 9 — C20 


1 1 c c i A \ 

115.5 (4) 


C7— Nl— C8 


116.8(3) 


C21— C20— C19 


122.5 (4) 


C7— Nl— Cul 


123.2 (3) 


C21— C20— C15 


119.2 (3) 


C8— Nl— Cul 


120.0 (3) 


CI 9— C20— C15 


118.3 (3) 


CI 2— N2— Cll 


115.8(3) 


C20— C21— C22 


119.8(4) 


CI 2— N2— Cu2 


124.3 (3) 


C20— C21— H21 


120.1 
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119.3 (4) 


C2 — C3 — H3 


1 OA /I 

120.4 
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C4 — C3 — H3 
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120.4 


C5 — C4 — C3 


1 OA C / A \ 

120.5 (4) 


C5 — C4 — C12 


120.3 (3) 


C3 — C4 — C12 


1 1 A O /") \ 

119.2 (3) 


C4 — C5 — Co 


1 in i / a \ 

120.3 (4) 


p • i pr Tjr 

C4 — Cj — 
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Co — C5 — H5 


1 1 A O 

119.8 


CI — C6 — C5 


120.7 (4) 


p i p i /_ p -7 

CI — Co — C7 
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C5 — Co — C7 


in c / a \ 

117.5 (4) 
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Nl — C7 — Co 


127.6 (4) 


xti /"i t in 

N 1 — C7 — H7 


116.2 


C • / PT I T"7 

Co — C7 — H7 


1 1 / T 

116.2 


xt 1 *~<o r~*c\ 

N 1 — C8 — C9 


111.9 (3) 


XT1 P 0 TTO A 

N 1 — C8 — H8A 


109.2 


pi A p 0 TTO A 

C9 — C8 — H8A 


109.2 


XT1 P 0 lion 

Nl — C8 — H8B 


1 AA O 

109.2 


C9 — C8 — H8B 


1 An o 

109.2 


TTO A P O TTon 

H8A — C8 — H8B 


107.9 


p < 1 A PA P O 

CIO — C9 — C8 


114.3 (3) 


pi A pn T TPi A 

CIO — C9 — H9A 


1 AO H 

108.7 


p 0 pn TTA A 

C8 — C9 — H9A 


1 AO *7 

108.7 


p • 1 /\ pi p» TTAT"\> 

C 1 0 — C9 — H9B 


108.7 


po pa 1 j { \ rt 

C8 — C9 — H9B 


108.7 


TTA * P " A f T A I - ") 

H9A — C9 — H9B 


1 AH Z' 

107.6 


P l\ pi A pi 1 

C9 — CIO — Cll 


1 1 1 1 \ 

113.3 (3) 


r~y (\ pi n TT1AA 

C9 — LIU — HI OA 


1 AO A 

108.9 


P11 P1Pl TT1 A A 

Cll — CIO — HI OA 


1 AO A 

108.9 


C9— CIO— HI OB 


108.9 


Cll— CIO— H10B 


108.9 


HI OA— CIO— HI OB 


107.7 


N2— Cll— CIO 


110.3 (3) 


N2— Cll— H11A 


109.6 


CIO— Cll— H11A 


109.6 



PT1 PO 1 TT01 

C22 — C2 1 — H2 1 


120.1 


C23 — C22 — C2l 


1 1 A O / A \ 

H9.8 (4) 


POO POO pi/" 

C23 — C22 — C16 


1 O A C i A \ 

120.5 (4) 


PO 1 POO PI/" 

C2 1 — C22 — C16 


1 1 A T /") \ 

119.7 (3) 


POO POO PO A 

C22 — C23 — C24 


1 O A T / A \ 

120.7 (4) 


POO POI TTO") 

C22 — C23 — H23 


119.6 


PO A PO") TTO") 

C24 — C23 — H23 


119.6 


C23 — C24 — Cl9 


121.6 (4) 


r ' ~) "> PO/1 p 0 C 

L23 — C24 — C25 


11/ r / A\ 

116.5 (4) 


C19 — C24 — C25 


121.6 (4) 


XTO PO^ PO A 

N3 — C25 — C24 


1 O T O / A \ 

127.3 (4) 


N3 — C25 — H25 


116.4 


PO/1 POC TTOC 

C24 — C25 — H25 


116.4 


XTO PO/' POT 

N3 — C26 — C27 


112.2 (3) 


N3 — C26 — H26A 


109.2 


/Tiq t~~M~\ S~ TT')/' A 

C27 — C26 — H26A 


109.2 


XT") PO /" TTO /Tl 

N3 — C26 — H26B 


109.2 


POT PO f TTO /" !"•» 

C27 — C26 — H26B 


109.2 


H26A — C26 — H26B 


107.9 


PO/' POT POO 

C26 — C27 — C28 


115.4 (3) 


/"<o/: pn T TO H A 

C26 — C27 — H27A 


1 AO A 

108.4 


POO POT T TO T A 

C28 — C27 — H27A 


108.4 


C26 — C27 — H27B 


108.4 


PO O POT TTOTT* 

C28 — C27 — H27B 


108.4 


TTOT A POT TTOTT\> 

H27A — C27 — H27B 


1 AT C 

107.5 


s~ < ^\ i\ /~\ r\ 0 /Tin 

C29 — C2 8 — C27 


113.5 (3) 


C29 — C28 — H28A 


108.9 


/-"< T r\ 0 T T^% O A 

C27 — C28 — H28A 


108.9 


POA POO T TO OD 

C29 — C28 — H28B 


1 AO A 

108.9 


C27 — C28 — H28B 


108.9 


H28A — C28 — H28B 


107.7 


XT/I POA POO 

N4 — C29 — C28 


110.7 (3) 


XT/1 f TTTH 

N4 — C29 — H29 


1 O A £. 

124.6 


/"I^O /^^A Ty)A 

C28 — C29 — H29 


124.6 


XT/I P")A PO 1 

N4 — C30 — C31 


1 O T A i A\ 

127 A (4) 


XT/1 POA T TO A 

N4 — C30 — H30 


1 1 / -) 

116.3 


POI P")A TTOA 

C31 — C30 — H30 


116.3 


/~i"> f f s "1 1 "> ^ 

C36 — C3l — C32 


1 O A O / /I \ 

120.3 (4) 


C36 — C31 — C30 


1 A / /I \ 

122.9 (4) 


POO PO 1 POA 

C32 — C31 — C30 


1 1 / a / /I \ 

116.9 (4) 


P O O P ") O P ") 1 

C33 — C32 — C3 1 


1 O A O i A\ 

120.2 (4) 


POO P")0 TT")0 

C33 — C32 — H32 


119.9 


POI P")0 TTOO 

C3l — C32 — H32 


119.9 


C32— C33— C34 


121.3 (4) 


C32— C33— Cl7 


118.7(4) 


C34— C33— Cl7 


120.0 (4) 


C33— C34— C35 


119.4 (4) 


C33— C34— H34 


120.3 


C35— C34— H34 


120.3 
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N2— Cll— HUB 109.6 

CIO— Cll— HUB 109.6 

H11A— Cll— HUB 108.1 

N2— CI 2— C13 127.1 (4) 

N2— C12— H12 116.4 

C13— C12— H12 116.4 

C14— C13— C18 121.6(4) 

04— Oil— 01— CI 120.7 (4) 

N4— Cul— 01— CI -146.9(3) 

Nl— Cul— 01— CI 16.8 (3) 

N2— Cu2— 02— CI 8 -2.0(4) 

N3— Cu2— 02— C18 -168.1 (4) 

N2— Cu2— 03— C19 -151.8(3) 

N3— Cu2— 03— C19 14.2 (3) 

01— Cul— 04— C36 108.6 (5) 

N4— Cul— 04— C36 16.9(3) 

Nl— Cul— 04— C36 -147.6 (3) 

01— Cul— Nl— C7 -12.0 (3) 

04— Cul— Nl— C7 -175.7 (3) 

N4— Cul— Nl— C7 77.6 (6) 

01— Cul— Nl— C8 166.3 (3) 
04— Cul— Nl— C8 2.6 (3) 
N4— Cul— Nl— C8 -104.2 (5) 

02— Cu2— N2— C12 0.9 (3) 

03— Cu2— N2— C12 -170.2 (4) 
N3— Cu2— N2— C12 97.8 (6) 

02— Cu2— N2— Cll -176.9(3) 

03— Cu2— N2— Cll 12.0(3) 
N3— Cu2— N2— Cll -80.0(6) 

02— Cu2— N3— C25 -179.5 (3) 

03— Cu2— N3— C25 -8.6 (3) 
N2— Cu2— N3— C25 83.3 (7) 

02— Cu2— N3— C26 2.2 (3) 

03— Cu2— N3— C26 173.1 (3) 
N2— Cu2— N3— C26 -95.0 (6) 
01— Cul— N4— C30 -169.2 (4) 

04— Cul— N4— C30 -6.0 (4) 
Nl— Cul— N4— C30 100.7 (5) 
01— Cul— N4— C29 16.0(3) 
04— Cul— N4— C29 179.2 (3) 
Nl— Cul— N4— C29 -74.2 (6) 
04'— Cu2— 02— C18 88.2 (4) 
04'— Cu2— 03— C19 117.7(3) 
04'— Cu2— N2— C12 -83.7 (3) 
04'— Cu2— N2— Cll 98.5(3) 
04'— Cu2— N3— C25 -95.2 (3) 
04'— Cu2— N3— C26 86.5 (3) 
Cul— 01— CI— C6 -11.3(5) 



C34— C35— C36 122.4 (4) 

C34— C35— C18 119.0(3) 

C36— C35— C18 118.6(3) 

04— C36— C35 120.4 (4) 

04— C36— C31 123.3 (4) 

C35— C36— C31 116.4(3) 

N2— C12— C13— C14 179.2(4) 

N2— C 1 2— C 1 3— C 18 0.2 (7) 

C18— C13— C14— C15 1.2(7) 

C12— C13— C14— C15 -177.9 (4) 

C13— C14— C15— C16 -1.3 (8) 

C13— C14— C15— C13 179.5 (3) 

C14— C15— C16— C17 0.5(8) 

C13— C 1 5— C 1 6— C 17 1 79.7 (4) 

C15— C16— C17— C18 0.5(7) 

C15— C16— C17— C14 -179.1 (4) 

Cu2— 02— C18— C13 2.5 (6) 

Cu2— 02— C18— C17 -177.6(3) 

C14— C13— C18— 02 179.7(4) 

C12— C13— C18— 02 -1.3 (7) 

C14— C13— C18— C17 -0.1(6) 

C12— C13— C18— C17 178.8(4) 

C16— C17— C18— 02 179.4(4) 

C14— C 1 7— C 1 8—02 - 1 .0 (6) 

C16— C17— C18— C13 -0.7(6) 

C14— C17— C18— C13 178.9(3) 

Cu2— 03— C19— C24 -11.7(6) 

Cu2— 03— C19— C20 170.4(3) 

03— C19— C20— C21 174.3 (4) 

C24— C19— C20— C21 -3.8 (6) 

03— C19— C20— C15 -3.5(5) 

C24— C19— C20— C15 178.4(3) 

C19— C20— C21— C22 1.3(7) 

C15— C20— C21— C22 179.2 (3) 

C20— C21— C22— C23 1.4(7) 

C20— C21— C22— C16 -176.8 (3) 

C21— C22— C23— C24 -1.5 (7) 

C16— C22— C23— C24 176.7 (3) 

C22— C23— C24— C 19 -1.2 (6) 

C22— C23— C24— C25 - 1 75 .2 (4) 

03— CI 9— C24— C23 -174.4 (4) 

C20— C 1 9— C24— C23 3 .7 (6) 

03— CI 9— C24— C25 -0.7 (7) 

C20— CI 9— C24— C25 177.3 (4) 

C26— N3— C25— C24 179.6 (4) 

Cu2— N3— C25— C24 1.3(7) 

C23— C24— C25— N3 179.7(4) 
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p . . 1 p, 1 pi p o 

Cul — Ol — CI — C2 


ni 0 /0 \ 

171.3 (3) 




Pin • 0 1 poc xti 

C 1 9 — C24 — C25 — N 3 


C T /0\ 

5.7 (8) 


p, i p i PO /"""O 

Ol — CI — C2 — C3 


1 "7 A 1 { A \ 

1192 (4) 
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1 AO C / /I \ 
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p /- pi p o p o 

Co — C 1 — C2 — C3 
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1.6 (6) 




/— 1. . T XT'? /~""?/^ /~"^>T 

Cu2 — N 3 — C26 — C27 


T C A { A \ 

75.9 (4) 


(J 1 — C 1 — C2 — C 1 1 


A 1 /C\ 

0.1 (5) 
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N3 — C26 — C27 — C28 


£ A A / A\ 

64.9 (4) 


p / p 1 PI P 1 1 

Co — CI — Cz — CI 1 


1 C /O A 

-177.5 (3) 




c • ~\ / pot poo pin 

C26 — C27 — C2o — C29 


1 TO A /O \ 

—173.0 (3) 


p i PO p O p /I 

C 1 — C2 — C3 — C4 


-0.9 (7) 




p^a \T/i p^A poo 

C30 — N4 — C29 — C28 


1 AC C //I \ 
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1 TO O ZO\ 

178.2 (3) 
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z: A "7 / A \ 

69.7 (4) 


p O PO p /] PC 
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A "5 /T\ 

0.3 (7) 




p -\ -7 POO P1A XT/I 

C27 — C2 0 — C29 — N 4 


CO O / A\ 

58.2 (4) 


p o pi p/i pi-> 
Cz — C3 — C4 — C12 


1 *70 0 /"^ 
— 1 /0.3 (3) 




P1A XT A P ") A p "> 1 

C2V — JN4 — C3U — C3 1 


1 T 1 /I //I \ 

1 / 1 .4 (4J 


p O p /i PC P /_ 

C3 — C4 — C5 — Co 


A A i £L \ 

-0.4 (6) 




p _ 'l XT/I P1A p ") 1 

Cul — N4 — C30 — C3 1 


O /T\ 

-3.6(7) 


C12 — C4 — C5 — Co 


1 TO '"I /"> \ 

178.2 (3) 




XTyl i" 'OA /" 1 r")/; 

N4 — C30 — C31 — C36 


T A /T\ 

7.0 (7) 


p, 1 pi p /-_ PC 

Ol — CI — Co — C5 


1 TA Oj //I \ 

-179.2 (4) 




XT/1 p ") A p -) 1 POO 
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1 T 1 1 / /I \ 

-171.1 (4) 


c~~\ pi /~"zc r"c 
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-1.7 (5) 
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A A ( C\ 

-4.4 (6) 
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C30 — C31 — C32 — C33 


1 T/T C / /I \ 

176.5 (4) 


/"I o P1 P z' PT 

C2 — CI — C6 — C7 


1 TO A /O \ 

173.0 (3) 




PO 1 PO O /^O O /"'O /I 

C3 1 — C32 — C33 — C34 


-0.6 (7) 


pi PC /" < / PI 

C4 — C5 — Co — C 1 


1.2 (6) 




p 0 1 p 0 0 P O O pi "7 
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1 T A T / /I \ 

179.7 (4) 
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1 A /T\ 

1.9 (7) 


Co — N 1 — C7 — Co 


175.9 (4) 




C17 — C33 — C34 — C35 


178.4 (4) 


p 1 XT1 1 /" < / 

Cul — Nl — C7 — Co 


2.4 (6) 




p 0 0 PO /I l~ C /^O 

C33 — C34 — C35 — C36 


-1.0(7) 


p 1 P/T p -7 XT 1 

C 1 — Co — C7 — N 1 


O T /T\ 

8.7 (7) 




POO p O /I pif p 1 0 

C33 — C34 — C35 — C18 


1 TO C / /I \ 

178.5 (4) 


r°*t: fi xti 

C5 — Co — C7 — N 1 


1 "7*1 /I i A \ 

-176.4 (4) 




Cul — 04 — C36 — C35 


1 £. 1 O /O \ 

161.8 (3) 


xt 1 /~"o /-in 

C7 — N 1 — Co — C9 


103.0 (4) 




Cul — 04 — C36 — C3 1 


—18.3 (6) 


p 1 xti /"i 0 pa 

Cul — N 1 — Co — C9 


78.6 (4) 




PO /I p O C /" O f Pi /I 

C34 — C35 — C36 — 04 


1 T O O / A \ 

178.8 (4) 
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179.3 (3) 
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C32— C31— C36— 04 


-177.5 (4) 
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60.6 (4) 




C30— C31— C36— 04 


4.4 (7) 
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177.6 (4) 
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2.4 (6) 
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/~"2a. r^ii r"i& r^i^ 
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— 1 /5.6 (4) 


Symmetry code: (i) x,y+l, z. 










Hydrogen-bond geometry (A, ) 










D—R-A 




D— H 




D—U-A 


CIO— H10S-O3 




0.97 


2.46 3.073 (5) 


121 


Cll— mi A- -02 




0.97 


2.50 3.098 (5) 


120 


C28— H28^-01 




0.97 


2.57 3.137 (5) 


118 
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